Improving the labeling of S-acetyl NHS-MAG(3)-conjugated morpholino oligomers.
S-Acetyl MAG(3) (S-acetylmercaptoacetyltriglycine) has been used as a chelator for the (99m)Tc labeling of a variety of biomolecules. The objective of this study was to improve upon the labeling of morpholino (MORF), a DNA analogue, as a model biomolecule. A 15mer MORF with a primary amine was conjugated with NHS-MAG(3) in the usual manner, and the MORF-MAG(3) was purified over a P4 column as before. The conjugate was radiolabeled using stannous ion as usual, and the impurities were identified using size exclusion high-performance liquid chromatography (SE HPLC). Various methods were then investigated to remove the impurities. With tartrate as the transchelator, two impurities were identified as labeled MAG(3) and labeled tartrate. The labeled MAG(3) could not be removed by simply repurifying the conjugate using the usual pH 5.2 NH(4)OAc buffer before labeling. However, this impurity could be completely removed if the conjugate was adjusted to pH 7.6 and heated before repurification. The labeled tartrate impurity was removed by heating during labeling. On the basis of these observations, the following procedure for purification of the conjugation mixture and subsequent labeling was adopted. After MORF was conjugated with NHS-MAG(3) and purified over P4 with pH 5.2 NH(4)OAc eluant, the oligomer fractions were combined, adjusted to pH 7.6, and heated in a boiling water bath for 20 min. The conjugated oligomer was then repurified over P4 for storage at refrigerator temperatures. Labeling is achieved simply by adding fresh stannous ion to a solution of the MORF-MAG(3) in pH 7.6 containing tartrate followed by (99m)Tc-pertechnetate. After the mixture is heated for 20 min in boiling water, the labeling efficiency is always over 90% as determined by size exclusion HPLC and paper chromatography and the specific activities can exceed 7 mCi/microg. By making several relatively simple changes to the routine procedure used to conjugate and radiolabel biomolecules with (99m)Tc via MAG(3), a modified procedure was developed that results in labeling efficiency high enough to avoid postlabeling purification.